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TSUKAMOTO NOBUO 


Abstract: 

PROBLEM TO BE SOLVED: To achieve a compact and low-price transmission apparatus that can 
make nearly half the size of a carrier direction insertion circuit, and can obtain the same 
performance as the case using a complex filter. 


SOLUTION: In the transmission apparatus using an OFDM system, the reception apparatus of 
the transmission apparatus comprises an FFT circuit for allowing a signal row that is cut for each 
specific signal length from a reception signal to be subjected to discrete Fourier transform 
successively, an FFT input signal cyclic circuit for changing signal order in the cut signal row 
cyclically for outputting to the FFT circuit successively, a circuit for extracting a specific pilot 
signal from the FFT circuit output to carry out insertion operation and reproducing a reference 
signal vector, and a demodulation circuit for demodulating the FFT circuit output based on the 
reproduced reference signal vector. 
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^>*>/V p y Mf ^ 0 1 ©^ o y hff ^SiR 

ro#jtSr*-t-5«^-t?&5o Sot, ilcStWi 
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l p f o^-vmm snfc^r y T^jfSirtjf mm 3 1 i^a 

S:2oOf-f v^/VL PFC^-Pi^tSfcft, ^ 
y T^[FOrtS0SS3 1 co0g§MI?r^i¥^^AB^«/h 


5 0 ^yT^ftrtSiasg^o©^^^ 

L P F©*T?«*T?t 5fc»©*^r y T^ffOjI 

^SJ^fcSaemHlKSrfflV^t, F I FOOW^45 

ft, fitfft^^o/M^Tffiv^il^^^j^^ ofdmM 

[0 0 15] ftm, *Hi!©m3©^K^{c*5tf5Sff 
gB©0S§©«)SM^0 7{c^i- o c©^J£^ti, 01 
2©«ir, BtF^frtc^ftJc^Ps/ Hf^CP^ff 

1 ©/^ n v vm^mmm 1 0 ^Btw^ft© l p f 3 

3KS#ifc;tfc£;asm©!gJ£Wfc&fc3„ Hi 2©3r 
+ y 7*:®©*g\ if ©/^ nyhHJTt, BfMTj 

*«I-f3i, S^$tiSS-«f^-©S/N^^]Ji$* 
5^t^T*^5„ ^:T*, B#K*Ir]©LPF 3 3f 
ii> «flBJ*ieitc:a««imPA$tL-CV^S C P Sr, WfW* 

mimmm-fZ) t mmc. c p^A^ti-o^v^ 

•V y 7©<ff ^iSSr 0 |r£jfe lT#f;Vy*';WM nyF 
if^?rtti^i-Sfc©T'&5 0 ^Hfit^Offi-t^MlB:, 
fgl©*tt#J£P#&©T"f^£«B&-t-3o 
#*KWI;:*S^-Ct>, Sfil ©««t^«©^*^#b 

5fc», ±IE©«-*KM-ef4, FFT[Hl8§^A*1-5fc 
feKHSDOWnt-JS^fOltEft, S3© (a) ©«{C, 
fflSB©I FFT0fca»&ttt2j<Sft5T sJHIW©2 0 4 
8 f-^/W^ n y ©j* -^M^^-T 5 ^ © t 

tf, 4ty^n 7 ^M b' «lc#»bfctSH© 

2 0 4 8 1 y a y ^ ©fl^JSrS 9 ffl bt F F T 
-TSo i©#^S^ FFTA^{f^00S§3 OtI 
(HlK)idiI)*^An*x5SSr, 32i>E.2 8(=3 2- 

[0 0 16] £fc, lftfB©j!S55L*ill^5fcft, ±WH©# 
^KMTf4Sffgfi^*5^TiIS?g^@3© (a) ©« 
fe^-r^^KftSJ;^^ IbIW jf ffi^s 5 jx 5 © i: 

roftfr«!4ss«$n5o ^©fc*, dr^yr^j 
^©Jl«^*tii, H9©±^^-ri5(-, MH© 

#^-r®i£JSfife ^©flii}- . k v v ©# 2 4 -e^-r*^ 

SUfi^3Lh/«. ^©fcfe, ^©«/£^(4, FFTA 
^ffi^00i«3 OT?3S06<jtHffSrAn*A.5*Sr, 


fc*Jpff-§-©l*3, »«©«5#j£#©SJWt-l§-K::fc£fcM 
1 7<73 (b) ©fltfcfcl^vCVSfc©.*; !J, Ell 7© 

( a ) wx^sv^ii e> a»fc*#8MFas#£ 

"CfeSo *^-C, H8(9fl(|C, Mffilfi©l FFTB 
te^6> W*$ix5 T s »^©{f -^It 5 , f^Lt^t© 
ft-§-?!IS:§J9WL-CFFTIiIKKA*'t-S*a-tt, 

x.-t^e 3 FFT@gs(cA*-r5„ -t-^jp*,, 

© I F FTH^^^ixfcWav^^/^^W^© 
%M<DV>7frjr n y*©«-tfWS, f FT0gg(iA^ 
1-5B#W»©*Bl©^>yyv^ n y ^©flT-»itfc*S 
i 5 fcjg0tttcA*l**.Ta»e>F F T0S&(rA^-t3„ 

tit, FFTimSii»p>w^$nsflr#w©ffiffi« 

it, HI 7© (a) ©filt^PffllO&Sfc*, 

4 ©#Af4tt£0 1 0 
[0 0 17] 

[%W<D%)m £JL±R93LfcJ:5fcU *&mK£&¥BL 

ftxV i^/VL P F^4 0j£J®-e&ofc^r^ U T^frft 
2o©T ; V> ? ^^LPF©^.l?#fSt:^5 0 

*©&©, ^^yr^^rtif0ifg©0sg«*%it)^ 

Srtms. ^yT^ftft#0Sg£2o 
©f^^/HPF ©*-c«^t?f 5 i. 5 fc-fSfcft© 
^ y T^ftJligjfe^©^:? h£, 0SSS«^^ 
tV^mmS^g^^S^pESg^^-f^ F 1 FO 

FDM*S;©eSISeSr#5r t^tftS. 
[HI] *«BJ©mi©^K«fci5gffSB©0S§* 
[12] *|§sjtJ;5Si©£*te^#x.^^tfti!-t5 


fc&©«3;0 

[03] **WlcJ:5ff2©«*«iJ5;*?L*%fiifl"r« 
[0 4] *|SPJ©FFTA^ff^E0SS©lH]?S«ijg© 

[S5] y r^fRjrt#[U8S©iHi8S#^ 

©lM^t/p^^i 

[0 6] *»M©»2©Hlfe^fc±SSffigB©lHlKfl| 
[0 7] *3PJ©^3©^KMfcJ:5SmSB©Hii§ffi 

i^t7'P'7^1 
[0 8] *^©gffiSfi-eFFTE^tCA^-tSffi^lJ 

©{4B^mef!t-2.fcfe©«S;0 

[09] n^©g#SB-e©^-^yTffl?jg«^*t^a 

^££mej-f 5 ft ©«3;0 

[010] *3PJ©>^tfVw^ p y MM-&*m-5 
t # ©0^«^^^-t7-n y * 0 

[011] OFDM^©*^yT*i££fBIK-f5fc© 

©ms;0 

[012] s<Jn? hmUrb LrCPSriBB-rS^-ry 
TftigSrifcfflt- 5 fc * ©«5t0 

[013] ^p-; Ht#fc LTSPfcEHi-S^+y 
T«igSrlft M-t- 5 fc * ©«5t0 

[014] msmw;om%mtfL<?>imt:w'i"7vy9m 

[015] OFDMfll^©WPMS»ftRHi-5fc»©* 

s:0 

[016] $§*©Sft$Sfll©lHlK*^© 1 W*r^i-^o 

s>:?0 

[017] FFTW*flT-»©fi:ffi^©IiME«:flftMf 5fc 
*©«3M 

[018] y 7£fflffl»^tt£i!tt&©JI$*frK 
§et-5fcfc©«^0 

[019] ^*©s*7^/v^©0m#fiic^^-r7 f Dy 
^0 

1 : Slff |fl«kaH]|&, 2 : IFF T[UJ§, 3 jjtf-KW 
J^-^A-jfAHHS, 4 : 2Hfft#yS|IIJ&, 5, 6 :T 

7 : glf mP&3i0^ 8 : jf^Dl9J±lL0S§, 
9 : FFT@^ 1 0 : ^Py Hf^IW0S§, 1 
1 : y T^frftffir 0gg, 1 2 : jSMHK, 13:fi 
DS&#^a@K, 30: FFTAM^IHHR 3 
1 : y TJjfaftffi®$, 3 0 2:X/f?f, 3 0 
1 : F ] FO, 3 2: BJM^fartJflHlK, 3 3 : RSffB* 
ft©LPF, 3 4 : *Mf|@|B& 0 
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- - ,CPl / CP2v - ■ 

^□□□□□□□^□□□□□□□yn • 
^□□□□□□□^□□□□□□□sn ■ 
^□□□□□□□^□□□□□□□sd ■ 
annannnnsnnnnannsn ■ 
^□□□□□□□^□□□□□□□@n ■ 
^□□□□□□□^□□□□□nnsn • 
^□□□□□□□^□□□□□□□sn • 
^□□□□□□□^□□□□□□□Ean • 
^□□□□□□□^□□□□□□□sn ■ 


■□□■□□hldi 
■□□■□□■□□i 

■□□■□□■□□I 
■□□■□□■□□I 
■□□■□□■□□I 


□□■□□Hnn ■ 

• 

!□□■□□■□□ ■ 
□□■□□SOD • 
!□□■□□■□□ 
!□□■□□■□□ 

■ 
• 
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[HI 8] 
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